A pp modified partial-wave analysis is performed from 430-800 MeV with the pion-nucleon coupling constant g floated. As the incident energy 1;ab goes high, the g2-value is found to increase from 13.5 at low-energies to 18.5 at 800 MeV.
We shall report that in pp scattering, the pion-nucleon coupling constant g increases with the incident energy.
We have carried out a pp modified partial-wave analysis (PW A) in the energyrange from MeV by using the recent pp data. The contribution due to the exchange of one pion (OPE) is explicitly included in the higher"angular-momentum part of the scattering amplitude. The pion-nucleon coupling constant g is entered as a parameter. The OPE amplitude is used to represent the contributions in the angular momentum states beyond Jrnax. The matrix of the scattering amplitude corresponding to the various initial and final spin states is represented as (1) where M(a, r;) is the M-matrix expressed as a function of a finite number of phase shifts and absorption parameters for J :::;;'Jrnax. M P (g2, J > Jrnax) is the OPE contribution from states with J> Jrnax.
)
A search is performed on the phase parameters up through the waves with Jrnax. The value of Jrnax is chosen in such a way that the impact parameter b of the wave with Jrnax be ~ an/f..l;rC, i.e.,
where Lrnax= Jrnax for the singlet and triplet uncoupled states and Lrnax= Jrnax±l for the triplet coupled states; a=1.7 for the phase shifts; k is the wave number of the incident wave. The value of the factor a has been chosen by taking into account overbrlmming effects of the two-pion and heavy meson exdianges beyond the OPE force range. Table I shows the lrnax-value at each energy at which our PWA has been carried out. The data base used in the analysis is summarized in Table II. Results for g2 are represented in Fig. 2 . The values of g2 at lower energies are shown in comparison. 4 ), 5) We observe that g2 takes the value of 13.5 up to 600 MeV, increases above 600 MeV and reaches to 18.5 at 800 MeV. Fits to the obtained values for g2 are also given in Fig. 2 . The solid curve is given by 13.5 (3) 1 -0.726 7iab 4 , while the dotted one is represented by 13. 5 (3a)
The energy-dependence of g as given above is different from that known in the electromagnetic interaction of the nucleon, in which the strength of the effective photon-nucleon coupling is independent of the energy for fixed momentum-transfer and decreases with increasing energy for fixed scattering angle. The present results will instead be related to the effect predicted by Landau et aL 6 ) Landau and his collaborators found that the square of the intrinsiC coupling constant go describing the interaction between the particles is related to the renormalized coupling constant g as (4) with (5) for pseudoscalar meson theory with go2~L6) Here, A is the cutoff momentum or energy. Lee found the same equation (4) (47Z-j(5g 2 ) ), the meson theory breaks down.B) The A-value beyond which the theory is invalid is so low for the nucleon-nucleon scattering studied in this note that a modification of the low-energy meson theory might be seen at such low energies as 'nab :S800 MeV, where experiments are complete or nearly complete to allow a detailed study of the coupling constant. In this regayd, our results on the energy-dependence of the coupling constant are suggestive of this possibility.
Our analysis has also been tried at 1000 MeV. The error of the obtained g2 value . has been so large that it is not shown iIi Fig. 2 . The experimental data are still sparse in kinds and numbers at 1000 MeV.
In conclusion, the pion-nucleon coupling constant was found to increase with energy from its low energy value of 13.5 to 18.5 at 800 MeV in 'nab PP .
The computer calculation of the pp partial-wave analysis has been performed on FUJITSU-VP2600, Data Processing Center, Kyoto University.
